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11. Ret rovi ruses  as mutagens: 
i n s e r t i o n s  i n  t h e  ASV p rov i rus  i n  B31 c e l l s  a f t e r  sierinfection- wi th  b!uLV. 

i s o l a t i o n  o f  r e v e r t a n t s  w i th  - ~ - ~ _ _  del e t i o n s  m d / o r  -- -- 
The DNA of  r e t r o v i r u s e s  can i n t e g r a t e  i n t o  many s i t e s  i n  t h e  genomes o f  

t h e i r  h o s t  c e l l s ,  sugges t ing  t h a t  r e t r o v i r u s e s  might be able t o  cause 
mutat ions by d i s r u p t i o n  o f  genes,  i n  t h e  manner demonstrated f o r  blu-1 
bacter iophage  and t r ansposab le  e lements  o f  p roca ryo te s .  I have t e s t e d  t h i s  
p o s s i b i l i t y  by a sk ing  whether 2 non-transforming r e t r o v i r u s  can i n s e r t  i t s  
DNA i n t o  a p rev ious ly -es t ab l i shed ,  t ransforming  p r o v i r u s  and t h u s  i n a c t i v a k e  
i t s  b i o l o g i c a l  e f f e c t s .  For t h e s e  experiments ,  I used s e l e c t i v e  t echn iques  
t o  o b t a i n  r e v e r t a n t s  o f  t h e  ASV-transformed rat-1 l i n e  B 3 1  fo l lowing  
i n f e c t i o n  a t  high m u l t i p l i c i t y  wi th  t h e  Moloney s t r a i n  o f  murine leukemia 
virus.  Nost of  t h e  ca.  35 r e v e r t a n t s  i s o l a t e d  from t h e  MuLV-infected B 3 1  
cel ls  belong t o  t h e  two c l a s s e s  o f  spontaneous r e v e r t a n t s  c h a r a c t e r i z e d  
p rev ious ly  (loss of  p r o v i r a l  D9A o r  mutat ions i n  s; see above) ,  b u t  a few 
e x h i b i t e d  cur ious  l e s i o n s  i n  t h e  s i n g l e  ASV p r o v i r u s  p r e s e n t  i n  B31  c e l l s .  

ASV prov i ruses  can be denoted "CELL DNA-3' 5'-gae-pol-env-src-3' - - -- 5 ' -  
CELL DNA". a r epea ted  sequence o f  300 n u c l e o t i d e  p a i r s  ccmposed 
of sequences from bo th  ends o f  v i r a l  RNA; t h e  v i r a l  genes are w r i t t e n  I'ron 
l e f t  t o  r i g h t  i n  t h e i r  o r d e r  from t h e  5 '  t o  3' ends o f  v i r a l  RNA. All of 
t h e  observed l e s i o n s  involved  reg ions  o f  p r o v i r u s  less  than  1500 n u c l e o t i d e s  
from t h e  l e f t  hacd end. 

I n  t h e  second case ,  no d e l e t i o n  w a s  ev iden t  by r e s t r i c t i o n  mapping, b u t  an 
6 i n s e r t  of 5-6x10 da l tons  w a s  l o c a t e d  about 500 bases  from t h e  i e f t  end o f  

the Frov i rus .  
daltoris Of DNA, i nc lud ing  t h e  l e f t  end o f  t h e  p r o v i r u s  and f l a n k i n g  c e l l u l a r  
DNA, w a s  de l e t ed .  S tud ie s  i n  c o l l a b o r a t i o n  wi th  N.  Q u i n t r e l l  ( U n i v e r s i t y  of 
C a l i f o r n i a ,  San F ranc i sco )  have demonstrated t h a t  t h e s e  l e s i o n s  i n t e r f e r e  
w i t h  t h e  t r a n s c r i p t i o n  o f  t h e  ASV p r o v i r u s ,  i n c l u d i n g  t h e  - SIT gene, by 
e i t h e r  removing o r  i n t e r r u p t i n g  signals f o r  s y n t h e s i s  and/or  p r o c e s s i n g  o f  
viral RNA. 

"3 '5 '"  i s  

i n  one case ,  appro- ima te ly  lo6 d a l t o n s  of t h e  l e f t  
end of  t h e  p r o v i r u s  w a s  d e l e t e d ,  and 5-6x10 5.- d a l t o n s  of new DKA was i n s e r t e d .  

i n  t h e  t h i r d  case ,  no i n s e r t i o n  w a s  i d e n t i f i e d ,  bTJt ea. 1.1~10 6 

I am now a t t empt ing  t o  de f ine  t h e  n a t u r e  o f  t h e  i n s e r t i o n s  end t h e  
boundaries  o f  t h e  d e l e t i o n s  i n  t h e s e  t h r e e  cases  and t o  exp lo re  t h e  
s i g n i f i c a n c e  of t h e  l o c a l i z a t i o n  o f  t h e s e  l e s i o n s  t o  t h e  l e f t  end of  t h e  
ASV p rov i rus .  


